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Socioeconomic disparities in smoking cessation
A major contributor to existing disparities in tobacco use is socioeconomic variation in smoking cessation (Kotz & West, 2009; Schaap & Kunst, 2009) . Studies examining SES and smoking cessation in Western countries generally indicate that lower SES smokers are less likely to be successful quitters, although findings are varied with respect to specific SES measures and the magnitude of these relationships. In the United States, numerous studies have documented a relationship between increased quitting success and higher education level (de Walque, 2004; Gilman, Abrams, & Buka, 2003; Gilman et al., 2008) , and noted greater proportions of former smokers among those with higher educational attainment (Barbeau, Krieger, & Soobader, 2004; Centers for Disease Control and Prevention, 2002; Fagan, Shavers, Lawrence, Gibson, & Ponder, 2007) . A similar relationship has been observed with income, with lower quit rates among those below the poverty line (Agrawal, Sartor, Pergadia, Huizink, & Lynskey, 2008; Barbeau et al., 2004 ; Centers for Disease Control and Prevention, 2002, Flint & Novotny, 1997) and lower likelihood of being a former smoker among those with low income (Fagan, Shavers, et al., 2007) . Further, some U.S. studies have found mixed results for odds of successfully quitting, with income but not education as a significant predictor (Fagan, Shavers, et al., 2007; Hymowitz et al., 1997) or, in contrast, education but not income as a significant predictor (Lillard, Plassmann, Kenkel, & Mathios, 2007) . European studies have also found up to double the odds or rates of quitting smoking between the highest and lowest SES groups, including occupational class in the United Kingdom (Kotz & West, 2009) and Sweden (Lindstrom, Hanson, Ostergren, & Berglund, 2000) ; social class in Denmark (Albertsen, Hannerz, Borg, & Burr, 2003; Osler & Prescott, 1998) ; and education in Finland (Broms, Silventoinen, Lahelma, Koskenvuo, & Kaprio, 2004) , Spain , Denmark (Osler, Prescott, Godtfredsen, Hein, & Schnohr, 1999) , and the United Kingdom (Graham & Der, 1999) , and in an analysis of 18 European countries (Schaap et al., 2008) . Higher education was also linked to increased odds of cessation in an Australian analysis, although this relationship became nonsignificant when other individual and environmental factors were controlled (Siahpush, Borland, & Scollo, 2003) .
The literature also suggests that socioeconomic disparities may be increasing; analyses of smoking cessation patterns over time have documented a trend toward increasing cessation in higher SES groups, widening inequalities in smoking in Western countries. Historical data from the United States indicate that while quit rates have increased over time, they have been lowest among the less-educated (Gilpin & Pierce, 2002) and among blue-collar workers (Covey, Zang, & Wynder, 1992) , leading to increased educational and occupational class differences in current smoking. U.K. studies of social class differences have observed cessation rates in the highest social classes that were at least twice those observed in the lowest groups (Jarvis & Wardle, 2006; Jefferis, Power, Graham, & Manor, 2004) . European studies on smoking cessation show a similar pattern of increasing inequalities over time: a 12-country study noted a stronger relationship between education and prevalence for current smoking than ever smoking, suggesting higher educated groups have had higher rates of quitting (Cavelaars et al., 2000) , and analyses in Spain and Italy have also identified increasing educational inequalities due to higher quit rates/ratios among the higher educated (Federico, Costa, & Kunst, 2007; Schiaffino et al., 2007) . Several studies in the United States and Europe have also identified increasing socioeconomic differentials in smoking and cessation among younger age cohorts, suggesting that tobacco-related health disparities will be larger in the future (de Walque, 2004; Federico et al., 2007; Gilpin & Pierce, 2002; Schaap et al., 2008) .
While it is important to document these socioeconomic disparities in cessation, quit success represents the end point of a smoking cessation process. Looking further upstream in the pathway to quitting, at measures such as quit intentions and quit attempts, may be useful for identifying where and how such disparities could be reduced through effective intervention. However, few studies have explored the associations of SES with quit intentions and quit attempts, and findings in this area have been mixed.
Regarding quit intentions, studies in the United States (Fagan, Augustson, et al., 2007) , the Netherlands (Dotinga, Schrijvers, Voorham, & Mackenbach, 2005) , and the United States, the United Kingdom, Canada and Australia combined (Siahpush, McNeill, Borland, & Fong, 2006) have found that smokers with higher income and/or education were more likely to intend to quit. On the other hand, another Dutch study (Droomers, Schrijvers, & Mackenbach, 2004 ) and a recent Canadian analysis (Reid, Hammond, & Driezen, 2010) both failed to find a significant association between education and intentions to quit in the next month or 6 months, respectively.
Existing evidence on quit attempts has also been varied. Some studies in the United States have observed differences in quit attempts by socioeconomic measures, with lower likelihood of quit attempts in the past year among smokers with lower education (Gilman et al., 2008; Hatziandreu et al., 1990; Levy, Romano, & Mumford, 2005; Lillard et al., 2007; Shiffman, Brockwell, Pillitteri, & Gitchell, 2008) and income levels (Levy et al., 2005) ; conversely, others have found no association with income (Barbeau et al., 2004; Lillard et al.) or education (Barbeau et al.) . Recent studies in Canada (Reid et al., 2010) and the United Kingdom (Kotz & West, 2009) , as well as an analysis including the United States, United Kingdom, Canada and Australia , have also failed to find an association between education (in Canada and in the four countries), income (in the four countries) or social class (in the United Kingdom), and likelihood of having made a quit attempt. Overall, these findings indicate that lower SES smokers are either equally or less likely to make quit attempts than their higher SES peers.
Overall, the existing literature has identified considerable, and potentially growing, socioeconomic disparities in smoking, whereby higher SES smokers are more likely to successfully quit. The few studies on the relation between SES and the steps toward quitting-quit intentions and quit attempts-are less clear, but suggest that the same disparities may exist. However, it is unclear how these differences may have changed in more recent years as the tobacco control landscape has evolved, and how they may vary in between countries with different policy environments.
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socioeconomic patterns in smoking cessation and in stages on the path to quitting among smokers in Canada, the United States, the United Kingdom, and Australia over a 4-year period. Specifically, we examined the extent to which income and education were related to (a) intentions to quit smoking; (b) incidence of quit attempts, overall and among those who intended to quit; and (c) abstinence from smoking among those who attempted to quit. We also considered differences over time in the associations between SES variables and cessation measures, and whether the relation between SES and cessation measures varied between the four countries.
Methods
Sample
This study analyzed data from the first five waves of the ITC Four Country Survey (2002-2006/2007) , a longitudinal cohort survey conducted via telephone interviews with nationally representative samples of over 2,000 adult smokers in each of the four countries (Canada, the United States, the United Kingdom, and Australia). Eligible respondents were identified and recruited via randomdigit dialed telephone surveys, using probability sampling methods. To be eligible, participants had to be 18 years or older, have smoked at least 100 cigarettes in their lifetimes, and have smoked at least once in the 30 days prior to recruitment. Cooperation rates (proportion of those screened and eligible who agreed to participate) were high (78.7%-83.2%) in Wave 1, although overall response rates were much lower (from 25.6% in the United States to 49.5% in Canada) but comparable with other telephone surveys in the same countries when calculated using the same measures (see Hammond, Fong, Thompson & Driezen, 2004) . Respondents were re-contacted in subsequent waves, with between-wave retention rates of 61%-75%. To replenish respondents lost to follow-up, additional individuals were sampled at each wave using the same design and protocol as in Wave 1. Respondents who quit smoking were retained in the sample for future waves. Figure 1 shows sample size, retention, and replenishment over survey waves.
The sampling design was intended to provide a random, unbiased, and representative sample of adult smokers within each country, and sampling weights were used to account for any uneven representation (Thompson et al., 2006) . Comparisons with national benchmark surveys indicated that the demographic profile of each sample resembled the overall distribution of sociodemographic characteristics within each country (Hammond, Fong, Thompson & Driezen, 2004) .
The sample for the current study was limited to respondents who were daily smokers at the time of recruitment; nondaily smokers constituted less than 10% of the overall sample, and present some difficulty in applying conventional definitions of cessation. This analysis included data from Waves 1 through 5 and included all observations for eligible respondents, regardless of their time of entry or exit.
Additional details regarding the methods are provided in Thompson and colleagues (2006) and in the ITC Four Country Survey Technical Reports (accessible at http://www.itcproject.org). 
Study protocols
Interviews were conducted over the telephone by trained interviewers at professional research firms and according to standard protocols. Respondents initially completed a 10-min recruitment survey and were re-contacted for the 35-min main survey about 1 week later. Further details of survey protocols and methods are provided elsewhere (Thompson et al., 2006 
Measures
Outcome variables Quit intentions were derived from the survey item, "Are you planning to quit smoking . . . within the next month, within the next 6 months, sometime in the future beyond 6 months, or are you not planning to quit?" A dichotomous variable for any intentions (first three response categories) compared with no intentions (last category) was created. In addition, a 6-month intentions variable was created to compare those who intended to quit within the next 6 months (first two categories) with those who did not intend to quit within the next 6 months (last two categories). Incidence of quit attempts since the last survey was measured at each wave (starting in Wave 2) based on response (yes/no) to "Have you made any attempts to stop smoking since we last talked with you, that is since [last survey date]?"
Smoking status was self-reported and derived from up to seven survey items regarding current smoking behavior and frequency, and included six categories: 1) daily smoker, 2) weekly smoker, 3) monthly smoker, 4) quit within the last month, 5) quit within the last 6 months, and 6) quit more than 6 months ago. Three abstinence measures were created, for 1, 6, and 12 months. The 1-month abstinence measure included smoking status categories 5 and 6 (vs. 1-4) and similarly, the 6-month abstinence measure included smoking status category 6 (vs. 1-5). The 12-month abstinence measure was determined using additional survey items. Those who were quit (smoking status 4-6) at the previous wave were asked if they had stayed quit in the following two items: "The last time we spoke to you in [last survey date], you were not smoking. Are you back smoking or are you still stopped?" and for those who answered that they were still quit, "So you have been quit the entire time since [quit date] --is that correct?" Respondents who were quitters both at the time of the survey and at the previous wave and answered positively to these abstinence items were classified as 12-month quitters.
Independent variables
The independent variables of primary interest were education and income. Education level was coded into three categories: low (high school or less), moderate (technical/trade/college completion or some university), and high (university degree or higher). Income level was coded as low (≤$30,000/₤15,000), moderate ($30,000-59,000/₤15,000-30,000), high ($60,000+/>₤30,000), and refused/not stated. Income and education collected at the time of each observation were used in the analysis, with one exception: Wave 2 values for income and education were imputed from Wave 1 values due to missing data. In this way, any changes to SES variables that occurred over the course of the study were captured.
All analyses included the following demographic covariates: country (Australia, Canada, United Kingdom, United States), age (continuous), sex (male, female), ethnicity (minority, nonminority), and marital status (married/common-law, separated/divorced/widowed, single). Survey wave (1-5) was included as a measure of calendar time. To control for the potential effects of repeated testing, time in sample (number of waves that the respondent had been in the sample) was also included.
A measure of dependence, the heaviness of smoking index (HSI), was also included to account for the potential effects of dependence on the relationship between the outcomes and SES. The HSI was calculated as the sum of the scores from two categorical variables, time to first cigarette and cigarettes per day (CPD; Hyland et al., 2006) : time to first cigarette was assigned a value of 0 for >60 min, 1 for 31-60 min, 2 for 6-30 min, or 3 for 5 or fewer min; CPD was assigned a value of 0 for 0-10 CPD, 1 for 11-20 CPD, 2 for 21-30 CPD, or 3 for >30 CPD. Possible HSI values ranged from 0 to 6. Depending on the outcome being analyzed, the HSI variable reflected either current HSI (for quit intentions), HSI at the previous wave (for quit attempts), or HSI at entry into the study (for abstinence).
Analysis
The analyses used generalized estimating equations (GEE) modeling (Liang & Zeger, 1986; Hardin & Hilbe, 2003) , which accounts for repeated measurements on the same subjects and allows analysis of overall group trends without relying on individuals to be present at all timepoints. Separate GEE models were created for each of the outcome variables. Each model included country, age, sex, ethnicity, income, education, marital status, HSI, survey wave, and time in sample. Income and education were added to the models concurrently, as independent variables, to measure the effect of each in the other's presence; an interaction term for education by income was also created to test their combined influence. As a second step, in addition to these covariates (the base model), all two-way interactions between the SES variables and covariates, plus the interaction of country and wave, were screened for significance at p < .05 with the base model and added sequentially to the models using forward selection until no other interactions were significant. Models for quit intentions included all current smokers (former smokers were not asked the question) at all five waves. Models for quit attempts since the last survey were conducted using data for Waves 2 through 5 for respondents who were smokers at the previous wave, first with the entire sample, and also only for those who intended to quit at the previous wave, in order to answer the question of whether there were SES differences in progressing from intending to quit to making an actual quit attempt. Models for smoking abstinence included respondents from Waves 2 through 5 for the 1-and 6-month measures, and respondents from Waves 3 through 5 for the 12-month measure; only those who had attempted to quit since entry into the study were included, to see whether abstinence rates differed by SES given a quit attempt.
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The samples were weighted cross-sectionally on country, age, sex, and ethnicity (only in the United States) using standardized weights to ensure representative samples from each country. Each respondent's weight at time of entry into the study was applied to their observation(s) in each subsequent wave.
All analyses were conducted in SAS version 9.1 (SAS Institute Inc., Cary, NC).
Results
Sample
The full ITC sample for Waves 1 through 5 consisted of 18,090 unique respondents, providing 42,263 observations. Of these 18,090 respondents, 1,630 were excluded due to not being daily smokers at recruitment (1,315 nondaily smokers; 315 quitters), and 2 were excluded due to missing smoking status at wave of recruitment. The sample available for analysis thus consisted of 16,458 unique respondents, providing 35,532 observations. Respondents/observations with missing values on any of the variables included in particular analyses were excluded on a casewise basis. Table 1 shows the unweighted sample characteristics for unique respondents, by wave of recruitment. Table 2 shows the weighted proportions of smokers in each education group, income group, and country, (a) who planned to quit (at all, and in the next 6 months), (b) who attempted to quit since last surveyed, both among all eligible respondents and among only those who intended to quit, and (c) were quit for at least 1, 6, and 12 months at the time they were surveyed, both for the total sample and only for those who had attempted to quit since entry into the study.
Outcomes
Quit intentions
Overall, the majority of smokers in the sample (71.5%) were planning on quitting sometime, although only one third of the sample (33.3%) planned on quitting within the next 6 months ( Table 2 ). In the GEE model for planning to quit at all (Table 3) , smokers with moderate and high education had 32% and 36% greater odds, respectively, of intending to quit than those with low education. Quit intentions also increased with income. Similar effects of SES variables were observed in the model for planning to quit within the next 6 months (Table 3) : moderately educated smokers had 21% greater odds of intending to quit than smokers with low education, and highly educated smokers had 38% and 14% greater odds of intending to quit than smokers with low or moderate education, respectively. High-income smokers were also more likely than those with low or moderate income to intend to quit in the next 6 months. Those who did not provide income information were less likely to intend to quit in both models. Intentions to quit also varied by country for both outcomes: Canadian smokers were more likely to intend to quit than smokers in all other countries, whereas U.S. smokers were less likely than Australians and Canadians, and U.K. smokers were less likely than all others. Note. Data are presented as unweighted percentages (unweighted n) unless otherwise specified. When interactions were tested, in the model for any quit intentions, interactions between country and wave (p = .0007), age and education (p < .0001), and ethnicity and income were significant (p = .016). The effect of age was significant at all education levels but was stronger with increasing education. Intentions to quit increased with income only for respondents of minority ethnicity, although both minority and nonminority respondents who did not state income were less likely to intend to quit. In the model for intending to quit within the next 6 months, significant interactions were found between country and wave (p < .0001), country and income (p = .013), age and education (p = .015), and HSI and education (p = .024). In Canada, intentions to quit increased with income, although no differences were seen between those who did not provide information and those with low income. In the United Kingdom, high-income smokers were more likely to intend to quit in the next 6 months compared with low-income smokers, with no differences between the other levels. In Australia and the United States, those who did not provide income information were less likely to intend to quit compared with those with low income, but no significant differences were found for other income levels. As with the model for any intentions, the effect of age was significant at all education levels but was stronger with increasing education. For all levels of HSI except 1 and 6, high-education smokers were more likely to intend to quit than low, and moderate education smokers were not significantly different.
Quit attempts
More than one third of the full eligible sample (37.4%) had attempted to quit smoking since the last survey date (Table 2) . Among respondents who had intended to quit at the previous wave, quit attempts were more common, at 45% (Table 2 ). GEE models were conducted first with the full eligible sample (daily smokers at recruitment and still smokers at the previous wave), Notes. Data are presented as odds ratios (95% CI). Each model also included the following covariates: age (p < .01 for both planning to quit models and quit attempts among eligible respondents: lower odds with increasing age), sex (p < .01 for planning to quit at all: lower odds for males), ethnicity (ns), marital status (p = .01 for planning to quit at all: lower odds for single vs. married; p < .01 for quit attempts among those who intended to quit: higher odds for separated/divorced/widowed vs. married), HSI a (p < .01 for all models: lower odds with greater HSI scores), survey wave b (p < .01 for planning to quit in the next 6 months and both quit attempts models: higher odds in more recent waves), and time in sample (p < .01 for planning to quit at all and in next 6 months, lower odds with more waves in sample). CI = confidence interval; GEE = generalized estimating equations; HSI = heaviness of smoking index.
*Significantly different at p < .05, in weighted GEE models (with binomial variation and logit link) conducted separately for each outcome. **Significantly different at p < .01, in weighted GEE models (with binomial variation and logit link) conducted separately for each outcome. a HSI at current wave for quit intentions, HSI at previous wave for quit attempts.
b Wave 1 and first wave in sample were excluded from quit attempts analyses due to the question about quit attempts only being asked of cohort respondents. and also with only those who intended to quit at the previous wave. In the model with the full sample (Table 3) , there was no difference in the odds of attempting to quit for moderate education compared with low, but those with high education had 20% greater odds of having made a quit attempt. There were no differences in quit attempts by income. When only those who intended to quit at the previous wave were included (Table 3) , although some other covariates were different, the effects of education and income were the same. Considering country differences, in the full sample, U.K. respondents were less likely to have made a quit attempt than Australians or Canadians, and U.S. respondents were also less likely than Canadians to have attempted to quit. Among those who intended to quit, U.S. respondents were again less likely than Canadians to have attempted to quit.
In the interactions model with the full sample, significant interactions were found between country and wave (p < .0001), age and income (p = .0008), sex and income (p = .018), country and income (p = .033), and wave and income (p = .028). In the interactions model including only those who intended to quit at the previous wave, the interactions between country and wave (p < .0001), age and income (p = .005), and sex and income (p = .012) were significant. The effect of age was only significant for high income. In addition, the effect of income depended on sex, with stronger effects seen for males. Table 4 shows the odds ratios for predictor variables in the models for smoking abstinence of at least 1, 6 and 12 months, among those who had attempted to quit since entry into the study.
Smoking abstinence
Quit for at least 1 month
Overall, 12% of the eligible sample, and 24% of those who had made a quit attempt since entry into the study, had quit for at least 1 month (Table 2 ). In the model including those who had attempted to quit since entry into the study (Table 4) , those Notes. Data are presented as odds ratios (95% CI). Each model also included the following covariates: age (p = .03 for 1 month; p = .02 for 6 and 12 months; higher odds with increasing age), sex (ns), ethnicity (ns), marital status (p = .02 for 1 month, lower odds for single vs. married), HSI (p < .0001 for all models, lower odds with greater HSI scores), survey wave b (p < .01 for all models: higher odds in more recent waves), and time in sample c (p < .0001for all models, greater odds with more waves in sample). CI = confidence interval; GEE = generalized estimating equations; HSI = heaviness of smoking index.
*Significantly different at p < .05, in weighted GEE models (with binomial variation and logit link) conducted separately for each outcome. **Significantly different at p < .01, in weighted GEE models (with binomial variation and logit link) conducted separately for each outcome. a Among those who had attempted to quit since the previous wave.
b Wave 1 and first wave in sample were excluded from 12-month abstinence due to the quitting measures only being applicable to continuing cohort respondents. c Due to the timeline for the outcome (i.e., respondents needed to be quit for two consecutive waves), only Waves 3 through 5 and time in sample of at least three waves were included.
with high education were more likely to have quit than those with low or moderate education, as were those with high income (and income not stated), compared with low or moderate income. U.K. respondents were more likely to be quit than smokers in Australia, Canada, and the United States, which were not significantly different from one another. When interactions were tested, a significant interaction was observed between age and education (p = .006): age was not significantly associated with quitting among moderate-and high-education groups, but low-education respondents were more likely to quit with increasing age.
Quit for at least 6 months Overall, 7.5% of the eligible sample, and 15% of those who had attempted to quit since entry into the study, had quit for at least 6 months (Table 2 ). In the GEE model (Table 4) , those with high education had about aone third greater odds of having quit than those with low or moderate education, while no significant differences were observed by income. Differences by country were also observed: U.K. respondents were more likely to be quit than Australians and Canadians. The effects of wave and time in sample were particularly strong in this model. As in the model for 1-month abstinence, a significant interaction was observed between age and education (p = .001).
Quit for at least 12 months
Overall, 7.2% of the eligible sample, and 12% of those who had attempted to quit since entry into the study, had quit for at least 12 months (Table 2 ). In the GEE model (Table 4) , neither the SES variables nor country had significant effects. As in the models for 1-and 6-month abstinence, a significant interaction was observed between age and education (p = .05).
Due to the number of outcomes and models, only the main effects models are reported in the tables. Details of the models including all interactions are available elsewhere (Reid, 2008) . In general, the addition of interactions to the main effects models did not substantially change the patterns of results for other variables.
Discussion
This research capitalizes on a unique opportunity to study the relationship of SES and smoking cessation in four Western countries during a time of considerable policy change. It is also among the first to examine a spectrum of quitting outcomes, using longitudinal analysis. The findings indicate socioeconomic patterns in a number of cessation-related outcomes, including quit intentions, quit attempts, and varying lengths of smoking abstinence, as well as variations by country.
Quit intentions
Although the majority of smokers in the four countries intended to quit at some point, there appears to be a substantial gap between intending to quit at all and committing to doing so in the near future. Smokers who say that they would like to quit sometime in the future may not be willing or ready to make a firm commitment to quitting, or they may be waiting for the right time or support.
Smokers with lower education or income were less likely to report intending to quit than those with higher education or income. The effects of SES variables were similar, and even slightly stronger, for intending to quit at all compared to within the next 6 months. When interactions were considered, the effects of income were modified somewhat by ethnicity and country: intentions to quit at all increased with income only for minority ethnicity respondents, and intentions to quit within the next 6 months were greater for higher income respondents in Canada and the United Kingdom only.
The current findings are consistent with studies documenting a relationship between intentions to quit and level of education (Dotinga et al., 2005) and income (Fagan, Augustson, et al., 2007) . However, other studies have not found educational differences in intentions to quit (Droomers et al., 2004; Reid et al., 2010) ; this inconsistency may be due to differences in the samples, variable definitions, or study methods. Lower intentions to quit among lower socioeconomic groups may be due to lower levels of knowledge (Siahpush, McNeill, Hammond, et al., 2006) or less concern about the harms of smoking, different attitudes and social norms around smoking and cessation (Dotinga et al.; Manfredi, Cho, Crittenden, & Dolecek, 2007; Rise, Kovac, Kraft, & Moan, 2008; Sorensen, Emmons, Stoddard, Linnan, & Avrunin, 2002) , greater stress (Manfredi et al., 2007; Stronks, van de Mheen, Looman, & Mackenbach, 1997) and dependence on smoking to cope, lower self-efficacy for quitting (Dotinga et al.; Siahpush, McNeill, Borland, et al., 2006) , less social support (Sorensen et al., 2002) , or some other factors.
Intentions to quit also differed by country: Canadian smokers were the most likely to intend to quit, followed by Australians, while smokers in the United States and particularly the United Kingdom were less likely to intend to quit. In addition, although "any" intentions were not related to time, intentions to quit within the next 6 months were greater in the two most recent waves; this finding indicates that smokers' commitments to quit strengthened in the past few years, potentially due to increased tobacco control activity and changing social norms in the four countries.
Quit attempts
A substantial proportion of smokers surveyed had made a quit attempt since the last survey, but some socioeconomic variation was observed. Highly educated smokers were more likely to have made an attempt than those with low education, although quit attempts did not differ by income level. Income, however, interacted with a number of variables in the models (age, sex, country, and wave in the full sample analysis, and age and sex in the analysis of those who intended to quit), making its association with quit attempts difficult to characterize beyond its average effect across groups.
The effects of SES variables were the same for both the full sample and only those who intended to quit, suggesting that fewer attempts to quit among lower SES groups is not simply due to lower intentions to quit, and that SES differences exist independently for both intentions and attempts. SES differences in quit attempts may be due to the same factors underlying differences in intentions to quit. Access to cessation assistance and perceptions of its effectiveness Roddy, Antoniak, Britton, Molyneux, & Lewis, 2006) may also vary by SES and contribute to whether a smoker moves from intending to quit to making a quit attempt. These results are consistent with U.S. studies that have reported decreased likelihood of attempting to quit among lower education smokers, and inconsistent effects of income (Gilman et al., 2008; Hatziandreu et al., 1990; Levy et al., 2005; Lillard et al., 2007; Shiffman et al., 2008) . However, other studies in the United States, the United Kingdom, and Canada have found no SES differences in quit attempts (Barbeau et al., 2004; Kotz & West, 2009; Reid et al., 2010; West et al., 2001) .
Differences in quit attempts between countries followed the same pattern as quit intentions, although with fewer significant findings: U.K. smokers were less likely to attempt to quit than Australians or Canadians in the full sample analysis, and U.S. respondents were also less likely to have attempted than Canadians in both samples. With respect to time, respondents were more likely to have made a quit attempt in more recent waves (compared with Wave 2); this is likely due to the shorter time period between Waves 1 and 2 compared with between the other waves.
Smoking abstinence
Although direct comparisons with other studies are difficult due to varying study situations and definitions, abstinence rates in this study were relatively high (6-month rates of 8%, or 15% of those who attempted; and 12-month rates of 7%, or 12% of those who attempted) when compared with background unaided quit rates, which are estimated at 3% to 5% for 6-12 month abstinence after a given quit attempt (Hughes, Keely, & Naud, 2004) .
Success in remaining abstinent from smoking varied by education and income for 1-month abstinence and by education for 6-month abstinence, although 12-month abstinence was not related to either socioeconomic measure. More specifically, respondents with high education and income were 20%-30% more likely to quit for at least 1 month than those with low or moderate education and income. In addition, respondents with high education were 30% more likely to quit for at least 6 months compared with those with low or moderate education. The results suggest that lower quitting success among lower SES groups is not simply due to fewer smokers attempting to quit.
Previous findings regarding SES and cessation are mixed, with more studies showing a relationship with education and/or income than not, but with considerable variation in the significance and magnitude of such associations. This creates some difficulty for comparing the current study with existing literature. However, the findings for 1-and 6-month abstinence are consistent with studies showing an association of higher income and/or education with greater cessation success in the countries studied (Agrawal et al., 2008; Barbeau et al., 2004; Fagan, Shavers, et al., 2007; Flint & Novotny, 1997; Gilman et al., 2003 Gilman et al., , 2008 Graham & Der, 1999; Hymowitz et al., 1997; Kotz & West, 2009; Lillard et al., 2007; West et al., 2001 , Wetter et al., 2005 .
Socioeconomic variation in 1-and 6-month abstinence may be affected by factors similar to those discussed for quit intentions and attempts: knowledge, attitudes and norms, stress, dependence, self-efficacy, and social support. In a study that also measured demographics, tobacco dependence, environmental and job-related characteristics, and transtheoretical modelbased variables, there was an effect of education on smoking cessation regardless of the inclusion of any of these factors (Wetter et al., 2005) , suggesting that relationship of education and cessation may operate through other variables. Cessation differences may also be due to variation in social support (Droomers, Schrijvers, & Mackenbach, 2002) , quit methods, use of cessation assistance, and access to such assistance (Bobak et al., 2000; Moolchan et al., 2007) .
The finding that SES variables were important for the shorter time periods but not 12-month abstinence may be due to the smaller and more select population eligible to be quit for two consecutive survey waves. Lower SES respondents and those who had quit were both more likely to be lost to follow-up, so the relationships observed between SES measures and longer term quitting may have been distorted. However, greater attrition among low-SES respondents alone would not likely result in the pattern of results observed unless a disproportionate number of those lost were continuing smokers (e.g., unless more low-SES quitters stayed in the sample), if in fact there were underlying differences by SES in smoking abstinence. The remaining sample may also be subject to some other selection bias. Alternately, SES differences in abstinence may diminish over time after a quit attempt; however, given the amount of existing research indicating that smokers of lower SES are less likely to quit, this is unlikely.
One notable country difference was observed in shorterterm abstinence: among those who had attempted to quit, respondents in the United Kingdom were more likely to be quit for at least 1 month and at least 6 months than those in other countries. So, although United Kingdom smokers were less likely to attempt to quit, those that did attempt were more successful at remaining abstinent. The higher abstinence rates observed among U.K. smokers may be due to the comprehensive smoking cessation services offered by their national health authority (Judge, Bauld, Chesterman, & Ferguson, 2005) .
Respondents' odds of quitting increased over the 4-year survey period, particularly with respect to 6-month abstinence rates. This may be due to the greater length of time between surveys after Wave 2 and/or an actual increase in quitting over time in the population of smokers, potentially due to tobacco control activity.
Limitations
Although this study has a number of strengths, including its large, representative samples of smokers from multiple countries and the ability to examine multiple outcomes and covariates over time, this analysis is subject to some general limitations common to survey research, such as attrition and potential biases in the sample, and reliance on self-report. The selfreported nature of the data introduces the possibility of reporting inaccuracies in the outcomes; for example, errors in recalling quit date or past-year quit attempts, potential bias toward recalling only successful or recent quit attempts, and the potential of social desirability to cause over-reporting of intentions to quit. Although these issues could lead to overestimating the prevalence of the outcomes, there is no reason to believe they would vary by SES, so the relationships between the outcomes and SES would not be affected. In addition, previous research has indicated that self-report of smoking behavior is generally accurate when compared with biochemical validation, particularly for observational studies (Patrick et al., 1994) .
Two SES measures, thought to measure unique aspects of SES, were tested in this study, strengthening its findings; however, each has limitations. An absolute measure of household income was used as a general indicator of material circumstances, although the adequacy of this income level depends on other factors such as household composition and or local cost of living.
As with all longitudinal studies, sample attrition is a concern. Preliminary analyses of between-wave attrition (data not shown) indicated that there are some significant relationships between attrition rates and several variables of interest. Attrition varied over time and by country and was greater among respondents who were younger, male gender, of minority ethnicity, had quit smoking, smoked less frequently, and who did not intend to quit. Of particular interest to the current study, moderateand high-income respondents were more likely to remain in the sample (compared with those who did not provide income information) as were those with moderate education (at Waves 1 and 2), or high education (at Wave 3) (compared with those with low education levels). The patterns of attrition observed in this study are similar to others that have found greater attrition among respondents who were men, younger, less educated, and had lower income (Bull, Pederson, Ashley, & Lefcoe, 1988; Psaty et al., 1994) . In this study, differential attrition by SES or other demographic characteristics would only change the findings if some characteristic(s) associated with attrition was also related to SES and the outcomes, thus distorting their relationship (e.g., if the lower SES respondents that dropped out of the study were different from those who stayed in the study in a way that is related to the outcomes). Any biases that may have been introduced into the proposed analysis by attrition are not quantifiable; however, such biases may be reduced by including the covariates associated with attrition in the analyses, and thus partially controlling for their impact. In addition, attrition could have decreased power in this study by decreasing the size of the sample available for analysis, leading to more conservative conclusions and estimates of the effect of income and education on the outcomes.
Conclusions
Socioeconomic differences favoring the more advantaged were found for a number of quitting-related outcomes: smokers with lower education were less likely to intend to quit, make a quit attempt, or be abstinent from smoking for at least 1 month or 6 months, and smokers with lower income were also less likely to intend to quit or be abstinent from smoking for at least 1 month. The findings indicate that SES differences in quit attempts extend beyond differences in intentions to quit, and differences in quit success extend beyond differences in quit attempts, suggesting that there are barriers related to SES at several stages along the spectrum of smoking cessation. Associations between SES variables and the outcomes varied, with education showing stronger relationships.
Country differences were observed for several outcomes. Canadian smokers were more likely to intend to quit than smokers in all other countries, whereas U.S. smokers were less likely than Australians and Canadians, and U.K. smokers were less likely than all others. Quit attempts followed the same pattern, although fewer comparisons reached significance. However, U.K. respondents who had attempted to quit were more likely to be abstinent from smoking for at least 1 or 6 months than smokers from other countries. These country differences may be due to varying policy environments, or to differences in social, cultural, or individual-level factors.
Implications
This research contributes to a better understanding of the relationship between SES and quitting smoking in four Western countries that include tobacco control leaders. Although the results show fairly modest differences by SES, when applied to whole populations, these differences translate to substantial numbers of smokers. Given that current smoking rates are higher in lower socioeconomic groups, cessation rates among lower SES smokers would need to be not only equal, but greater than those seen in higher SES groups in order to decrease existing disparities. Thus, socioeconomic disparities in tobacco use are unlikely to be diminished if current trends continue. As new policies and interventions are implemented, particular attention should be paid to their effects on smoking, cessation, and tobacco-related disparities. For instance, it remains unclear whether low-SES smokers would benefit from making existing cessation services more accessible, or if implementing targeted services and policy interventions is warranted.
This analysis focused mainly on sociodemographic variables in order to characterize the extent of SES disparities. However, the associations of these variables with the outcomes may be complex, and act through specific (and likely multiple) pathways to influence the outcomes. Research is needed to understand and identify these pathways and other variables (psychosocial, environmental, and otherwise) that may be related to both sociodemographics and the outcomes. Identification of these factors may provide insight into targets for intervention. Furthermore, research and subsequent interventions aimed at reducing smoking will be limited in their ability to do so unless they also alter the aspects of SES that are related to smoking and cessation; underlying issues that lead to inequity will need to be addressed in order to eliminate tobacco-related health disparities.
